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(54) BRANCHING FILTER, BRANCHING FILTER 
MODULE AND RADIO COMMUNICATION 
EQUIPMENT 

(57) Abstract: 

PURPOSE: To reduce loss, to improve the degree of 
freedom of arrangement and to perform miniaturization by 
providing a two-branch strip line on the intermediate 
position of a dielectric substrate composed of plural 
layers and mounting various parts on the outer layer of 
dielectric layers. 

CONSTITUTION: For this branching filter module 1. the 
dielectric layer 14 is arranged on a conductor substrate 
15 and the dielectric layer 12 is arranged above it. The 
two-branch strip line 20 is provided on the dielectric 
layer 14 (called a conductor layer 13). Related devices 
such as a transmission filter 33 and a reception filter 
43, etc., are provided on the dielectric layer 12 
(called the conductor layer 11). The strip line 20 is 
provided with an external terminal 21 and two lines 22 
and 23 and end parts 24 and 25 are patterned so as to be 
passed through the dielectric layer 12 and be connected 
to the lines 31 and 32 of the conductor layer 11. The 
respective terminals such as the terminals 21, 38 and 
48, etc., are connected to the terminals provided on the 
substrate 15 by external wall via holes (same as A in a 
figure (b)) and grounding patterns 26, 51, 52 and 53 are 



connected to the grounding electrode of the substrate 15 
by via holes. 
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(54) mm<D^Wi 53"jg[S^'^3.-;v*j:«M«am«B 
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frgp*t^Ba«L. BuSE 2 ^^iiis;^ h y y-fn.w^w-<r>^':h 

^M^t. HfrfEEEttl:StSi:(aSiJ(DS1S±{c:?J^^Lfc><. 
BE^-(^^mi^^il±f-. S-g^lH]^. li*MlHl[e§, *5J:t>*^ 




^^^L7 -2 2 6 6 0 7 
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rm^^(Dmti^^. mm'^mm(ow\^m^^y ^ ^^^^ -^^ 

y^v') yy^mmm^t. g^mK. mm^n. *5j:t>^g 

30 Kf}^^. m\%m(o^^mMm.y -(^^-^(oy 
40 fc^t^wmt-r^ ^^^^ -/W 

im^mT] ff^R^S2:^oJ:I/3V^Ttv;6-iS®^^)^^§^ 

mmmmt. mm^mm<DW\±^^my^/i^^<7)mti^ 

[0 0 0 1 ] 




(3) 
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[0 0 0 2] 

it#P?|Bg6 2- 1 7 1 3 2 m'^J:m^m7f<^tbX\^^^i,(D 
[0 0 0 3] ^>^^^«^£-t-6fc26fCi^>^ 

[0 0 0 4] ^<7)J:5{-. t^^f^^J-^^^. 

[0 0 0 5] ^fc. T/l-5:-^^W5|Sf^ LTfflV^/c^^T 

[0 0 0 6] 

[^P^/^^^l?*LJ:5i:-r5^^] ^^6T% 

f\-^mit(D^.x-^mx'h^o ii^. 2^iis[pig§ (^hy^/ 

[0 0 0 7] *iicof§mf*Stg±ic. mz.. 

[0 0 0 8] r rTE^Wig^ti. EI i i {^Tf^-rxo^m 
Wi-^;^ hy i/>^2»f*: (W^f^. 2 5)'tii$[H]m) ;^i5Si6iZi 
m^. -^mtm^mvxmmmt^^'r^o hh^A.. m 

[0 0 0 9] Lfc;5>oT. miBE^gCf^lS^^tt -Si^^^^g/i^ 




4f^ip:7 - 2 2 6 6 0 7 
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[0 0 10] :i/^c. y-f^i-'^^mm-t^ma'^. -fve* 

[0011] :mf?c^Pp^M^j^. Hua!Lfc#®r/i-^'^ 

[0012] ^^m<Dnm^. 4^mx\ m\^m 
^m^mm\^x. /hs^^o^fi/^, ^mmMmm^^^ 

[0013] 

[0 0 141 'r^^t>^. m^mmt. mmi^m\E±.\zwt 
K.^2j;^^yvvy^mmmvft. t^2^^iii£;=^ h y ^y^^ 

\tLmz. y^v'j ^y:fm^^mf^'r^f:i^o:>mi^m^^m 

[0 0 151 Ht(BS#ttSffi&P^^/i-^t^. EEmt^ 

mz.^mL.xmm.\^f'-h(Dtm^\.^^\ 
[0 0 161 ^si^. mm.m:::-(Dmm^m±.\z-. m^m 

[0 0 171 ^fc. mfiS^-co^mf*S(^®lg<^::^# < 
UT. 2^tii£>; hy 5^:7^|gfflB»^^. S^[H]g§. i^itillH] 
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[0 0 18] 

5o -^UT. ^ti-:^ct:^r4^-/i- (via hole) ^^LT. 
[00 19] 7^^*d\ t^'r^— 0fJx.tf. 01 (b) 

m\ (b) (DAgl5T;T^-rj: ^Tfc'^r 

[0 0 2 0] *;^c. w^mmwiy ^f"^^ tx^xu. mx. 20 
. #p^¥ 5 - 7 1 2 5 ^<kw^^mW' 4-21120 

^. ^<Dm<7:)y ^ /i-^m<D^m'r^^<4 

[0021] ^T. ±m<Dx.^fmfi^^mir:5^mm 

/^t?-^. ^-r. 2 5^-11^^;^ h y ;:^hy5/:7^^ 
[0022] ^LT. ^ h y ^/y^?e^cD±i::ffl^Lfc^ 

mm^&i^^y^^-y^^^^< y^^-y^±. ^m(D^&. 

[0 0 2 3] >^ h y :y^5^^(7)±(;i^m^@ 

^:f\'Lxm^n:immmi^m<Dm^\ (^fi^tf. -tffl) i^i. 

So 

[0 0 2 4] Wi^m^my /l^^ t L.X . 

m^im-'isxz/:^y<^ y/i^:^^ /i-^'^^mm^^mmi^x so 



^m^^7 -2 2 6 6 0 7 
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[0 0 2 5] ^tc. m'^(^2^;^ti^p^ hv ^yy'm^<vm^ 

^-Sm^^t^^SXc^), l/4c^)g$/;i5i^^^T*fc5:^^. 
cii:;^^^^^?^^^?. rtb{^j:oT^>. ^^^co-'m<v^h 

[0 0 2 6] m^m^. ^kmy^/i-^m 

[0 0 2 7] 2^(1^;^ h y :y^^£gSrgaB 

[0 0 2 8] ^tz. :$:mm{^mmir^^mmmp^<Dmm 
mn. 2^j^m^hv yy'^^^mfi^x^^mmco:^^^ 

tc^*^^x. m^i^. %mmm^^it-<xMm^mmi^mm 
m (0ijx.ii. mmt&^mx(D{^mi^mcmth^) ^i^m 

[0 0 2 9] 

[^^se^'j] UT. ^^m<Dmmm^mm^mm\^xmm 
-rso 

[0 0 3 0] ^mm<^mimmm^. mi^^m 
Lxmrn-r^o 

[0 0 3 1] [ill (a) ti. ^mm(Dmmm<7:)mfi^^7f< 
^-±©11. mi (b) ^mMmi^i^m-r^^ ^mm 
mt^KD^mi^LW: (2o(Dmm{^m(oi^^itLm^. 

{l!S:±roJ:5{-#f S) l^mntc. 2$>(iS;^hy 

h y :v:7^^s§;o^ mm»m i 4±{;iKtt ^tt^^c^^r-fc 
s) . mi (c) :^mmmi::mm't^. ^mmmi^ 

i'^<Dmmm^m'^\^tit^(Dmmmxh^) (oK::km 

T*fcSo 

[0 0 3 2] /^:|o, r(7)^^E1^iJf^. 0 7(^^-^—11^^/^ 

ibcommmxh^o 

[0 0 3 3] m7\^7j<irmmmmi:i:^^^x. ^-r. 




(5) 
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[0 0 3 4] ^/^c. m-^^ii^ffiH]ss^^?.iiim-r^<t ^t- 

li. FET^, r;h.^ibf^$^6g»JlHlSg^^^{^TW 

^ v>'ir^m^th, T^-T^^ifri^x^ m<D^mmi^\^ 
[0 0 3 51 ^T. i^nmrnxm-m-t^^mmm^r 

mi (c) tClTT^-To 

1 0 0 3 e ] #M^mf* 1 . m^m^ i s i^. ^aif*: 30 

4±(c(i. mi (b) 

3 J . 2:5>iis;^ h y :v:7°^sg2 o^(^x'?^- 

>';i5^ttbH:^c^p$^'^^s^^^s 1 3 <j:^r^-r^o ^f^. Mm 

f^^i 2±{cti. [ill (a) 0iJ;ttf. 

^ :^^mm^m\^\ mmir^m{^<^unt\^xi^. m:^ 
10 0 3 7] ^ii^mf^i (^^^F^m®t-ffl^-r'5. 

mi3{at. mi (b) i::^-rJ:5{-2^ii^p^ by 
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[0 0 3 8] 2^11$;^ h y :y:/^Sg2 Oi^. 

ti(7)fc5iS1>gp5S^2 1 2*0;=^ h y -/>^gftgg2 2. 
2 3 ^^LT^S^^tlSo 

[0 0 3 9] h y :y:7'^S§2 2. 2 3 ^^Sffix. 2 

4, 2 5t^. ^®^mf*i ^i=«^-r^> ^m^i2^ 

^f*^ 1 1 ^c:/^°^-->'^$t^rv^5, ^Sg3 1.32 
[0 0 4 0] ^/c, m\ (b) {;i^-r<i: ^ft:^ i 

:^->^2 6ti. ^f*;ii 1 *5j:t>^»f*s«i ^t^^-r^ 

[0 0 4 1 ] f^ffl(7)ffl-t:lJ^PJL/ccJ: H! 2 

(b) {:i7j^-rAg!5(7)J: 5^c^¥^M<^?^fi. m^^. 

[ 0 0 4 2 ) H 1 ( a ) (;i^-r J: 0 f^. Ml;«^S 1 2 ± 

t)^^3 4K^ ^i^c. ^Sg3 2fi, ^mmy^/^^ 4 3 

[0 0 4 3] ^ fc. ^mm y ^ 3 3 <DAts^^ 3 5 

3(Dm:h^^4 5\±, 2sm'tt^w-r^^sPi^^4 sjc, 
^^m^mcmm^tix\^^^o 
[0 0 4 4] mmmy^^^^ 3 3^j:x^^mmy^/^^ 

4 3(Dm^(Di^lF-^ 'tt^t>-h. 36. 37, 46. 47 

ii. ^M&is^T-fc'?. mmi^mi 2±t:i^tt^Hfc^ife 

S115 1. 5 2. 5 3. 5 4 ^^m^&tJt-SM^n 
TV^^, r e)<^SJtem® 5 1 . 5 2. 5 3. 5 

4ir. 5Sf$^i 3:ioj:i/igf^st^i 57!)m^^mmmm 
[0 0 4 5] ^mmmi^ i ^wj^-r ^^mf^^ 12.1 

(omntimmum^mm^nxis^^ mib^^ffl-rti. 

-So 

[0 0 4 6] {g^Mj^S^;^5njtg'c$j5;^^;^ir^ ^ 

^mm'r^^t:^-x^^o 
[0 0 4 7] ^x. 3 3 

mmy^/^^ 4 3\at. ^jx.tf. i^§^q^5-7 1 2 5-§- 
{^n^^. ^m^^4 -211201 -^<z^#{rp^7j^^ttTv^ 

EE miosis i: f*!^'JcoSt^±{::. mi^y<^ ->^xmf& i^ti 
yy<4 9/1^^4 /i-^iMx.. mm^^M^-'t:^'^<4 y/i^=^ 

4 y xmm Lxmm. i.r:i¥mmmik y ^ 
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[0 0 4 8] t>-^-5A/. mm. sjffm-^^:^^/^:^ y V 

[0 0 4 9] SufSidEmffiSlg'^. ;7.y^V ^/l.z3>r 

[0 0 5 0] '^^^ti.x(7:>mi'fm^mm't^o 
[0 0 5 1] <^jx.fi. mmmm^hmm^n^mmm'^ 

[0 0 5 2] ^gf5«^ 2 1 {^ii. ii^. r >^^-:^- ([Hth 

■^T) ^mm^nx^^. mriy^^^^i^x. mmm 

[0 0 5 3] ^cotci^. T^^'r^oy^'^^ :yy:^-'^iyy^ 
^iJx.li\ 5 0 (Q) h\.fzM^\^\'^. y^Y^)^y':fU 

^^^-^^^ 43j:r>\ 3 3(7)m;'3^>'t:"-^ 

[0 0 5 4] ^/-c. ^^iST- 2 1 xz.v^^ ^ff iiijco;^ h y 
^mm:^ h y ^yy'mm2 3 ^^t^miz.^ mmm^(o 

4 3(DK:h4iy\f—'^i^y^i)^^'r^iim^^m.\.. 40 

^^2\f)^h. ^mmy^v') y:fm^2 3^mcm\^. 
S&2 3:^xxfm^3 2 <Dmm-^^m:^'ttiitx\^\ 

[0 0 5 5] ^ascc)iiftm§g^;0^^il'b;h.r< 5 
T. ^^MT-2 l{c:A;^$^^. h V ^^^^^2 3<7>*|g 

IH52 5 . ^SS3 2^mmi^X. ^mm^ /^-i^ 4 3 (DA 

A 3 0:>^f)^^A St^h^1-i-^f\.. ^a5KT-4 8^ 50 



^f^^7 -2^ 2 6 6 0 7 
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X{^m^ho ^aiffiT-4 StCli. ^Jx.f^. ll7{C^i-{S 

[0 0 5 6] Buaico J: 9 ic. ^^gpffl^ 2 1 {c:fi, 

tbtf I -5 1> CO -e J: t \ 
[0 0 5 7] m%\%^(OB.m^^^^pfi:<'t^f:L 

5 0 (O) ^Lfc:^^t^ti. ;^hy:yv^« 

>':^^§mm^c7>;^s^s:Wrtr% ^t5o (q) 

[0 0 5 8] *^ci. ^U^^2 1 i-ti, h y 

mmmy^ ^ y ^':7^«s^2 2 ^H.fc0#t^. sftft^^^ 

m.^^(0{\L^t^mmz.ti:^:Ltf}^^E>^^X^ho ^(Ofc 

i^ft^:7^/u^ 3 3(7)H:i;^-f v-t'— >5^>';:^^5^-r^ 
ffitB^^^^LT. ^Uf^^2 1 illfffiy;^ h y :y:7^ 

mmmiy^ h y :y:7^^K2 2 tm^3 1 (o^sse^^ 

[0 0 5 9] l^±|^0JL/c:J:9(-. *^ffi0iJic J: tlf^. 
^IFISST- 2 1 i: , 2^(7);=^ h y :y^^SS2 2. 2 3 
LTffl^^tv^. 2:»llS^ h y :y^^SS2 0 §:mi^ 
^^^/L-:^ 4 3*5j:t>'i|imffl^^/^^ 3 3 i:^. ^^^il 

^^Lx. mtdiXEm'^mt^j:^tz^. '^^m^^m^^m 

mmt^mi 2 ±i^mm^nr:zmmmmt . m^mmi 5 

Mx^^. ^^m^cDmm^^^ir\c<h^mm{c/j:^x\^^ 

[0 0 6 0] ^m^(om2mmM^m2^mm\^ 
xmrn-r^. 

[0 0 6 1 ] mffs^ 1 mmmxit. ^mm y^/i^<^tm 

i^>^i:f^titzm^<DmmmxhK>. rti^i!2^#Bsu 
xmrn-r^, 

[0 0 6 2] m2 (a) -^mmm\z^m-r^m^m 
y^/i^i^ 1 0 ocD^^^T^'tm.mm. 112 (b) i^. >^ 
^m(Dmmm<r)mm^±7^^h^tc±mm. E12 (c) 

:^ll;^f^iJ(::<5E/ll-r5^iSMmico*fi3as{dStnt 




(7) 
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ibcD^^T^mm (112 (b) {C7f^'tm^iB-7^/l^^(DS:^ 

mm) (DUJ^mx-h^o 

(0 0 6 3] :^mmmx-mm'r^ms:mm-:7^/^^ i o 

O^LTIl. m2 (a) ic^-rJ:5{-. 

5-7125 -^^^^it^^^4 - 2 1 1 2 0 1 -^^^Cl 

-rtdty^^mM^^n^ '^^m^i:mM^<^—>^mm\^xm 

m.\^f:iy ^ 7\^^X^^\ 
[0 0 6 5] 1112 (a) f^. i^S^t :7 ^ /^^^^ 1 0 

o<D\Hu^m:^mz.mm'r^tz,^(Dmj^mx-h^ . ^kv- 20 

[0 0 6 6] ill^ft :7 ^ 100 C7)p^§|5i^i-i, illft^ 

SAW 9 1. =r>r/i-stsi 

9 2. *5i:l>\ Sftffl S A W^Se^FSS 1 9 3 75Siag$ 

)±.m.mmxmj&^thx^^ . ^mm.±.\^\'X^ mm<Dm. 

[0 0 6 7] 9 2±t;ifi. i^m±.\^Wm^< 30 

'^-lymm^fhxy^^^o i^ftfflSAW^^^S 

[0 0 6 8] 'mm^\'t^ #S AW^ST-S1S±fO#S A 

w^MT-i:. 9 2 Ji(7:)^=i^7i-ir 17^ 

2 ±(;iiae-r git ffl y^/u^ t mmm 
[0 0 6 9] :¥^nmmxm.m^^^mmm.w^\ 

112 (d) iClTH-fo 

[0 0 7 0] ^mrnm.^ 1 > ?§f*s*fi 1 5 
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^mfl^iSi 4±{;it^. m (c) t;i7j^-rj:9 

fa^ m^\t. 2':^^y^V') ^y^U^2^m(D^<^-^^t^ 

3 J . ^^iit>^. 2':^^7.V^) y:fU^2omo:>/<^- 
flsjli2±i::i^. 112 (a) l;i7ni-J: 5^^. Mx-f^. il^ 
^mmy^/^^ 1 0 o^(Z)-7=v-<'^;^/55i3:tte>tvr^i5i9. 
^0.^co{M:i:±. ri ij , il^smffl:7^/ix^ 

[0 0 7 1] ^mmmi^ 1 (D^miyLmi^^tE-r^mi^m 

lacut^. [12 (c) {::^-r,i: 5t-2:9'iiS;^ h y -/:7^|ft 

^2 o:^^y<'^—::^>^^^ivx\^^^o irf^t>h. mm.i^m 

i4±(c:ti. 112 (c) {ZTjk^X^t^. 2^^\i^y^hV^y 

[0 0 7 2] 2^>[1$;^ h y :yP^^^2 0 1^, 
-r^^asiffi^2 1 2*CD;^ h y :y^^SS2 2. 2 3 
^^ft-LTWiSjc^tt^o h y :>':7^«IS§2 2. 2 3 c7)*Sg(i 

2 4. 2 5i'i. ^m{^\(omn.wm\ 2^%mrt^^o 

{c^tte>ttyct^'T7j^-/K::J:oT. l 1 

[0 0 7 3] ^fz,^ 112 (b) \z^'^^o\z. ^mmm 
^/u^ 1 0 o:^mK.^mmm^m:^^^^i o i ^ 

tc, y^^ — lyZ 2 1^. m^inmy^/i-^ l O 0;^5(i;t5 
S:ftft-^A;^iS^ 1 0 2tc. #>srm^6^{:^^^^ttTV> 

[0 0 7 4] mSim y^^^^ I 00 (7)il|{H{t-^A;^ffi^ 

1 0 3ti. mmi^^mir^b^ui^i's s^. ^^^c. 

fS-^tti;^*-?- 1 O 4t^. ^mtt^*-t-^:^Kg|Siffi^4 8 

[0 0 7 5] m^mmy^^^^ i o o;^5iix.6^*9(^« 

51. 52. 53. 54<J:. ^tl-^^tlMU^^cmm^ tl 
Tl/>5o i^ti. rtt^^ifimil5 1 . 5 2. 5 3. 5 4 

[0 0 7 6] ^T. ^SS^^ LT(7>ib^^^|f^P^-r5o 
[0 0 7 7] 0ij^f^\ i^ft[pll?&^^^il!ff ^tl^iiftft-^ 

1 0 0 (7)iimm-^A;^«T' 1 0 3 LT. iiisimii 
y^/i^^ 1 0 0 {z.At}^ti^o i^^mmy ^ i o o 

/u^ 1 0 0(^)iimm^t±l;^j*S1^ 10 1 (^ttl;^j"r^o L 
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[0 0 7 8] ^fc. ^^(Dmmm^m:^^hmhHx<^ 
§:mm-^ti. ii^smffi:^^/^^^ i o o(D^mm'^m:^m 

[0 0 8 0] ^jfed. *:^?e^7)^3^i£«^Ili3^#,BSb 

xmm^^o 

[0 0 8 1 ] HIS (a) \xif^mn\^t--t--^mi^m(omi^ 
'^k.mMi^h^frL^m^^^^mm. (b) i^, 

V^)y'^U^ i't'^i:f>^. 2^^^:^V^) vrfu^-m^ m 

^-^(D^<^—xDmitm. Ha (c) if-mw^Ax^ 
(om^mx-h^. 

[0 0 8 2] if-%mm\t. m i {-c-zty^ l/c® i %mm h 
\^unm(r>m^x^^i)^. ma (b) (C7F-rj:5{-. # 

t>^. MS^ei 4±{::fi) . 2 5^11^;^ by :y>^^^2 

Oi:. :^—'fiy:^^'f2 1}l%^^<^—:=~l^':f^r^X^^ 

6o /;»^/S>^§;^-:7^>':==^:^y^2 7tl. h y ^^y'lftSg 2 2 
[0 0 8 3] ^SlffiffildJitvf^. ;:5^*->^^/;=^^:/2 7i;i 

2 7\t. mmi^mi 4±(o. 2^j^:^hv yy'mm2o 
^mmi^rz.m^(D^^:^-<-:^{zmmx^^fzi^. ^m. 

<'r^:z.t^^<. :^->^>^;^^:/2 7 

^fmtc.mj^t't^^tr^x^^. 

:^hv yymm2 2(vm^^:-'\^''-y>':^^mm(D 
im^m'^^-^^t:^^x^htii^. ^ >'\i'-^i^:^(oyfm 




^l#P¥7 - 2 2 6 6 0 7 
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[0 0 8 4] 7):{c^ ^mmcom^mmm^mA^^mi^ 
xmrn-t^, 

[0 0 8 5] y^mMMit,. mT^Lt'Xoti:. m7i:i7^ 

[0 0 8 6] 114 (a) ti. *^*fe^(|Olt^^±^^?:.H. 

10 ;^ci^s^^r±ffiii]. ii!4 (b) ti. 

«^S^^:^*--:7">-;^^::^(^/-^^^— VIE! (i-^fetp^. 2^iijJ 

;^ h y ^mfr^ 1 4 htit^m^x 

*>^) . 04 (c) ^n^gfyr^^ffli-'S^^^mf* 
2(Dmm^7jk'rtc.hb(D^^^mm (124 (a) j:i7T^-r5i^{s 

i^(Dmmu^w^\^f::.t^(^mmmx^^) (D^±m 

[0 0 8 7] :^mmmi^. m3\z.7jk\^f-m3mmmtm 
20 i^mm<Dmf&x$?^:^K m4 (c) {^^1-^:5^0^. 
Mm^*2^^fflLTv^5o 

[0 0 8 8] #e^mf*:2fi. mi^mmi5iz.^ mmi^ 

^i4^iBKL. ^co_hic, ^mfl^iii 2^SaBi-^o 
^mf*^i 4_h{cfi. 114 (b) {cfr^irXo 
mx.\^. 2^^^::^hVyy'B^2 0^<D^<^->:^'^ 

aj , •tf^t>h. 2^^y^h]) y:fm^2 om<D^<^ — 

>rmnhnfz.^^;^^mi^mi 3 tm^ir^bo ^tc. mm 
i^mi 2±{at. mi^mi 7 m^m^mi^m^mnh 

mm»mi ef)mm^thx\^-^o mmmi^mi e±i- 
i^. m4 (a) {;i73^-rJ: 5^c^. mx.u. minmy^/i- 
^mmy ^ /i^^mcof'y<'-f hthx^^ . m 

mm y 4 hthtcWT^^mv^m 1 

1 ir#-t-^r ^{^-r^o mmtmt\^x\-±. 

^fflv^, i^m-r^mt^iDuntLxi^^ m:^^^ 

[0 0 8 9] 114 (c) {^^-rx^ii^. ^mmMi^2(D 
^rBmB}-#ffii-5^S^@ 1 a f::fi. 0 4 (b) fr^-f 
JrS't;:. 2^^-11^;^ h y o/:r|gS§2 0 i::^-:7^^-;^^^^2 

Jtt^. 2^^-!!^^;^ h y -/:7^^Sg2 0 i:^-:7^>^;==^^y^'2 7 

[0 0 9 0] 2 ;^ h y :y r^^^Sg 2 0 . ^t-giS^flgT- 2 
1 t2^o:>y^V^J yZfm^2 2. 2 3^^L.Xm^^th 
50 ^ h y :y >^MSS 2 2.28 (D^U 2 4. 2 5 t*. M 




[0 0 9 1 ] ^tz. m4 (b) {CTsk-rx^i^. mmt^m 

[0 0 9 2] -Mtz. m4 (a) (-^"tJ: 5^^. 1 

1 tc:yN°^-::r.v^'$ttTi/^5^K3 1 mmmy ^ lO 

^3 3c^tli;^^ffiT-3 4{:i. Sfc. ^Sg3 2f^. Slffffl^^ 
[0 0 9 3] illff ffl :7 ^ /U>57 3 3 5 A;'Dffi^ 3 5 

itiH^e ooDA^^m^^^^^i: 5 4-. Sff;i>'^/^^4 
3 i:{&^^Jt*igg6 0 tf)^. U^A 5^^LT^^^tt 

[0 0 9 4] ^h\^. ^m^mu^QO(D\\!iiim^'t^. 20 

Sm^(7:>^r^1:7^/u^ 7 0(7)A::^ft-^<^r7^ce^ct 5 i::. 

^t^^ifin^ff 6 0 t^kmy^/^^ 7 otf)^. rn^i 1 
[0 0 9 5] ^g[5ffiT-9 3. 9 A\t. {^m^mm^Qo 

o:>mM.m(^^'^Xh^o il^ltffl:7^/ix:^ 3 3. I5:Pb^:7^ 
/i-^7 0. {S^^itilis^e 0:JoJ:l>'§:ftffl:7^/U'^ 4 3 

{ix-^}gifim<l5 1, 52. 53. 54. 55i:. -^H 30 

1. 52. 53. 54. 55i:. ^f$^ 1 3 . m^W^mWt^ 
1 5:^J:l/»f$:^ 1 7 ^^ifimtl (15. 1 7 

[0 0 9 6] ^fz. mw-mmi 5 ^^m»gi 4. 1 

2. ^f*:®! 7(CJ:19. 2^(1$;=^ hi; :y:7^^SS2 OOQPfl 

[0 0 9 7] ^T. j;^^^t\^x(Dmi^^mmirho 

[0 0 9 8] il^fflHlSS/5i^^)i||ft$tt^ilimm-^ 40 

3 3(^A;^S^3 5^^LT. illffffl^^^/U^ 3 3 t^lA 

^fTofcft-^^. i^ffiffl:7^/u:$^3 3cotti;^i^-^-3 4(c: 
mtJir^, -^LT. ;5^;^^5ttl;^m-^ti> ^^3 1 . h 

V ^yy'm^2 2^Bmi^. ^^i^^2 i-^tBm-r^o 
^a5ffiT-2 1 icii^. ii^. (EiTF-^-r) r-mm 

^tix^v. mn^y^-r^^Lx. i^-mm-^^^gs^Rfl 50 
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[0 0 9 9] ^^c. ^SP(^ilfHS^^^^bilie>:h.T< 6 

T. ^K^«^2 1 {-A;^$tt. ^ h y :y>^^I&g2 3cr)ffi 
g(5 2 5 . 3 2 ^fiill LT. S:<tffl :7 ^ /U:^ 4 3 (DA 

;^^ffi^4 4fc:A;^$tb6. -^rUT. ^mmy^/i-^ 4 3 

{cxy^/i-^v>'^m^m^tirz.§:mm^it. {^jt^ifin 

[0100] Lfr J: 5 ;*:^i£^'JTNi. ^gis 

^^2\}l2i^(DyV^) ^y'fm^2 2. 2 3^WLrfi? 

fig^n^ 2^11^^ :y:7^^g&2 o^^. m{^m \ 7 

fls:S1Si5 (15. \7\tm^nMh\^X(r:>mm^^\^ 
m'h^n\^<^\ Lfc;?i5or. ^mft^^l 6±i-fi. 

^it*M^6 0 hm^y A^^^ 7 o^^^^{;iiag-r5r 

[0101] sag^tb^^^ti. {S^l^it*s^6 
o. ^Wiy 7 0{cp5^>tb/^v>::i:fim5^T*fc^c^ 

[0102] m-^. *^?^{3i;0^?0^^||5^ffi^J^. 115 

[0 10 3] :^%Mm\t. %A%mmhnmz-^ mi\^ 

(D^<y^—v\z.m^. ^w^mk^^x 10. mr^y^/^ 

[0 10 4] 115 (a) :^mmm<Dmi$.^±:^^h^ 
tz^m^^'r±mm. 115 (b) f^. ^mmmi^mm-r 

[0 10 5] :^mM&ut. m:^mat. m2{C7jk\^r-m 

[0106] -t^^t^ib. ^mmmi^ 1 it. m»mm 1 5 

SimSl 4^ifi®L. -^(T^ifC. ^mft:gl 2 

^rsas-r^o ^<om. mmi^mi4±{at. mi (c) 

3 J . 't:^J:t>^. 2j^i!i^y.hV ^y':fmm2 0^(Dy<^ — 
[0 10 7] mmi^mi 2±{at. 115 (a) 

^ y^mnhtix:^^. m.m<D^'S:±. ri u , -f^^ 
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[0 10 8] t:i^x\ :^mmmt. m^(Dmmm{^it 

"bo 

[0 10 91 J^T. rnicoo^TIJ^B^t* ^J:^. 

[Olio] ^-r. m 5 ( a ) {ZTT^-rx 5 1^. mmmA 

A' ^ffi^b. Il{:::^3V>T. mWr^AA' cD±:^^a 

[ 0 1 1 1 ] n 5 ^R^x^^^^^ a iM\^it.m^in 

y 1 0 0;^i^iae^tbTi/^^o 

[0112] —^\^m\z.\x^ mm^m^^r 1 0. 

y^;\^^i 1 1. ^E^^Mt^Jgfei^ffR. :=^>-^V1^— 

[0113] ^ mm^m 1 4 2 ^^n^^;^ h y :y 

:/«lS§;55gaB^K^:bttT-fc^^5. 1115 (a) i;i7ni-J: 

S«l 5^. MMf*;il 2_h{C^tt/cigft:§|5p°p^^J:o 
[0 114] r<^J: 5{:^2^>H!J>^ h y ^yy^lSK^^ttfc 

[0 115] bfc;a5oT. ^^s/^mss^^iae-r^f^t^ 
[0 116] ffi*i#iti|iM^i 1 0. ^my^/i^^ 

111. «®^^MO®^^R. ri^/7=Vl^-C. 

#ii^mf* 1 *fi?fijc-r6«-^mf^^ 11. 12^. 

[ 0 1 1 7 ] ^mmm^ 1 ^ Lxw^m^mcDi&m 
\±m (mm^^mx(oBmm^:^*-^b^^'^m) ^\^±x^ 

mmmzmnx\^^^o 

[0 118] /.fi^B. :^mm&\xnmw]mmm(D^4/i-T 
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CfiJx.fJ. y^y<-< y/i-^<oW-m^^/i-xm^t^^^^t^^ 

^mmm{^mmi(Dp^m. -r^^io-h. mm 

<D:^-<-y^± (±:^:^^b^^t. m5 (a) cobim^M 

^m'^it t H-mitT^mm^x^ 60 
[0 119] 7X{z.^ memmm^me tms^mmvx 
10 mm-r^o 

[0120] msi'^^ ^^^<—iyy'^^inm<DT>^^^ 

f^m'B'(Dmmmxh^r^. ^m^m<7)m^my 
[0121] rrr*^-f. ms(DmMmm\z-:>^^xmm 

[0122] [ii8T*i^. ^mmm(or>''T^2 00 t. 
T^-v-^i 5 o^ifti.x§:m^K^^mm^i-^. s 

0 0^:^M.T§:m^tL^m-^^>. ^^iiig:7^/i.^T% 

[0 12 3] Sftft-^J^. HEMT. FET^CO 

[0 12 4] — m^^thfi:\^^m\%m^f)^hmt^t\^ 
ir^fz,^<o^m^^n^u^^i.xm^^th^. 
50 /w^^:frLr. rvx-^i 5 ojciwi^^tb. r^-^-^^^^ 
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[0 12 5] me (a) f^*:^^0ij(7)#?^€rii;^^ 

^^/ct^®^;n^i- ±ffiiii. (a 6 (b) ^'^:^mmm\:imm 

[0126] *^lffi^J[i . [1 5 iCl^ Lf:i^ 5 ^J^^^iJ i: m 

[0127] -r^^ioh. ^mmmf^ i f^. ^f^^s^g 1 5 
Mm^si 4^iaeL. -^c^^jiiei, ^m^gi 2 

^iag-r^o ^®f$gi 4±(r:fi. mi (c) 

{c:^-rJ:5^^^ 2^J'[iS;^ h y :y:7^^5g2 0tD/N^iJ^^>';55 

3 J . i-/^*?-^. 2:9^11^;^ h y ^yy^^Sg 2 o;5^i^tte>ti. 

rz.^'^^m»m 1 3 ^^r^-r^o 

[0 12 8] ^tz.. mmi^m 1 2±j::ii. ms (a) tc: 

[0 12 9] ^fc. *^iS^Jt:i4b^tt5. Ml;f*iii4± 

:^hV^y':fm^^mm^ti^t:>nXh^^^.m6 (a) 
2^[i^;^ hy >^:7^^Sg(^. alliJCiSae^tb^ J: 5» 

[0130] Hi 6 ( a ) Xl'^mMi^m 1 2 ±(D a fflfCl, 

m.my^/\^^ 1 1 1 > s^^iiig:^^/^^ 112. 
lis. *5J:i>\ ^ffi^^Mc^JSfet^R. ^>^7=V1^- 

[0 13 1] s/c. i£::>M^ce^'Yyi-^^f*. 

t. jt^iitMg^i 1 0. ^}^^i 1 3. ^^m^?^t(D 
^wmim^ ^ - >^ 11 L T V ^ V > mm\.tL^mm 




^mW-l - 2 2 6 6 0 7 



20 



[0 13 2] roo^^ffi^ijfi. mja!L7t||5^Mi«^f|i:P 
10 [0 13 3] r CT^|1I9 dTj^-r^MSBt-ol/^ 

[0 13 4] rvv^-t-4 0 o^^i^x^m^ri^^mm 

?iv^^g®:co^^t[l|ggl A:^^n6o l^^i-. r>^7^ 
•^3 0 0 ^^LTS:m^tu5^mm-^ti. 

S^S^iS1^CO<f -^W^/l-;5HSiS^ix, HEMT. FET 

^u^^^mi^xmf^^n^. i&.m'^mm^xmm^titz. 

Sg2{c, A;^^tL^o r>^"7"-^3 0 0^^^><^§:mft-§' 

7^\^^^\^^mm^mm^thtim»:m^xoxmiR$ti. ^ 

[0 13 5] — m7V^^fhfii\^m%^^1i^h'&\%^iO. 

[0136] ^(c. if^WmcD"^ 7 HJSf^iJ^m 1 0 ^#RS 
[0 13 7] *:^*£0ijti. Ru3iEm6|g*S<^i|i:ls]^t{-. m 
50 U/c|lMiC^ijT*fo^7!f^ ^SS^ffloi^S::7^/U:$^?r-o(7> 
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[0138] Eiio (a) i^:^mmm<Dmf^^±:^^h^ 
fcv-m^Tikir^mm. mio (b) i^. :^mmm\^mm 

[0139] 'rfj:t>h. ^mmmi^ 1 1^. mt^mm 1 5 
mmi^mi 4^iEgb. ^c^±f^. 2 

^iESi-5o rt^l^. 4±t;cfi. mi (c) 

[0 14 0] ^f::. ^mfl^® 1 2 Jtt^lt^. [U 1 0 (a) 

[0 14 1] ^i^c. mm^mi 4± 

m^xh^o 't^^t>^. m\o (a) 

W^AA^ ^©^L. Il^c::^oV^T. ^l$rf^AA' co_h;^ 
(a) \z.7r^-tX.o\z.^ '7^m^^^J^-^\-^±.m^h^t^ 

[0142] mo (a) X\^mM.W-m 1 2 Jic^ a m 

m^my^/\^^ 10 0^^ bmy{:iii*M^^i 2 0. 

m^:^^^^^ 111. ^^iligr^^/w^ 112, 
113. :^oJ:l>\ ^ffi^i?McOffifet§§R. ^>'y=Vl^" 

y ^y':fmm<Dm^^ >'\f-^>:^i)*^^'&i\:.^thx\^^^o 

[0 14 3] *^c. /i-mT-fi. 
(DW-^^^ ^^t\^. ^ii^m»l(=^f^®(-gdg (^^J;t 
t^. 1 4 (7) b « 

si^ii*gtgi 1 0. ^si^i 1 3. m^m'T-mt(D 

mi(^^®^(-F^tt/cb^r?j^-/w^{5efflurFjfMco® 
mmmm=Tt>tix\^^^. 

[0 14 4] m 10 (a) t^^.||FT'[a*tLfcg(55>*^ 

12 0. wtfe^i 2 s^^xj^^mmm^^m^f-mmm 
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#tlh^tvTV^6o mo (a) CO^^M^P^ 

^bt^. ^mmm^i^^mv^x^^. ^mmi^m 
10 [0 14 5] ^±.mm\^tL^o\z,^ ^^m\^x.th\^. m 

[0 14 6] ^fc2^>l!^;^ hy :y:7"asg(^:)«$Srffl«(?^ 
[0 14 7] ittllslgg. -^cofilKD:^ ^ /l-:^^ (^r^l 

20 :7^/i^>5?) , ^(Di&(D\Bimmi^m^m^^t>^tzmf^t 
m{^mm(o^m{^Lm{^mm'r^:Lth'^mx^^. 

[0 14 8] :^mm{^mm~r^mmi^m(omm 
m^^m^^x^. ^mxm^<D{p'/j:\^^^A^^'eiy^-/u 
m^i^m-rtii^. mi^x^hm<D^mmmmm^mmx% 

30 6o 

[0149] 

m^mmi^x. m^xymco^mmmmmmi:mmx% 

•So 

[0 15 0] 

[0 5 J -4^mmi^i^A^^-mmMcomi^mx'h?>o 

So 

[HIS] ummmmm7)m^^^imiA^(Dmmmx^ 
50 [1119] ^mmmmm:^mpL^^m^^^^(Dmfimx& 
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[0101 ^^egiCliO^d^S— Jlife0iJ<O«^iaT'fc5o 
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